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(54) EXTERNAL PRESSURE TYRE HOLLOW YARN MEMBRANE MODULE OF 
SUSPENSION TYPE 

(57)Abstract: 

PURPOSE: To run the above membrane module 
with good filtration efficiency by joining 
membrane module units and a connecting 
cylinder by thermal fusing or an adhesive, 
inserting a connecting pipe across the through- 
holes of the respective resin partition walls of 
the upper and lower units to each other, sealing 
the connecting pipe and the respective through- 
holes by O-rings and occasionally washing the 
module by air scrubbing. 
CONSTITUTION: Plural pieces of the external 
pressure type membrane module units 1 each 
constituted by housing a hollow yarn membrane 
bundle 12 and a water collecting pipe 13 into a 
cylindrical case 11, providing resin partition wails 
14 having the through-holes 14 at both ends in 
the cylindrical case 11 and opening at least one 
end of the hollow yarn membrane 12 on the 
front surface of the resin partition walls 14 and 
the respective ends of the water collecting pipe 
13 on the front surfaces of the resin partition walls 14, respectively, are disposed in the 
vertical direction. The connecting cylinder 2 is inserted between the ends of the cylindrical 
cases 11 of the upper and lower unit 1 to each other. The connecting cylinder 2 and the 
ends of the respective cylindrical cases 11 are joined by thermal fusing or the adhesive 
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and the connecting pipe 3 is inserted across the through-holes 14 of the respective resin 
wails 14 of both units 1. The connecting pipe 3 and the respective through-hoies 141 are 
sealed from each other with the O-rings 31. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim IjAccommodate a bundles hollow fiber and a catchment pipe in a cylindrical case, 
and resin partitions which have a breakthrough are formed in both ends within a cylindrical 
case, An external pressure type film module unit of a hollow fiber which an end is made 
and to which the opening of each end of a catchment pipe was carried out on the surface 
of resin partitions on the surface of resin partitions at least, respectively is allocated in two 
or more piece sliding direction, Insert in connection tube of each other between cylindrical 
case ends of an up-and-down unit, and join this connection tube and each cylindrical case 
end with thermal melting arrival or adhesives, and a communication trunk is inserted 
ranging over a breakthrough of each resin partitions of both units, A suspended-pattern 
external pressure type hollow fiber module carrying out the seal of between this 
communication trunk and each breakthrough with zero ring. 

[Claim 2] An exhaust air feeding pipe is inserted in a breakthrough of resin partitions of a 
lower end of a bottom unit via zero ring, while inserting a cap in a cylindrical case lower 
end part of the unit and joining this cap and a cylindrical case with thermal melting arrival 
or adhesives - the above-mentioned exhaust air feeding pipe - the cap - liquid - the 
suspended-pattern external pressure type hollow fiber module according to claim 1 pulled 
out densely. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
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3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationJThis invention relates to a suspended-pattern external pressure type 

hollow fiber module. 

[0002] 

[Description of the Prior Art] Especially in [ in a hollow fiber module, can enlarge the 
membrane area per unit volume, and it is advantageous to the miniaturization of a 
membrane module and ] an external pressure type hollow fiber module, By using it with a 
vertical mold, the occupation area on installation can be made small and reduction of lot 
cost can be conjointly aimed at with the miniaturization of a membrane module, 
[0003]The fall of the filtration velocity by blinding of the film accompanying advance of use 
is not avoided, but in a membrane module, it is necessary to perform membrane washing 
timely and to recover filtration velocity, and as a cleaning method for an external pressure 
type hollow fiber module, What is called the exhaust air scrubbing method for feeding 
exhaust air from a lower part under existence of an undiluted solution, vibrating a hollow 
fiber, and exfoliating and removing a film surface affix is publicly known. 
[0004](b) of drawing 4 shows the important section of the publicly known suspended- 
pattern external pressure type hollow fiber module which enabled exhaust air scrubbing 
washing. In (b) of drawing 4 , 1' is an external pressure type film module unit, cylindrical 
case 11' - bundles hollow fiber 12' and filtrate catchment pipe 13* inside, [ accommodate 
and ] Casting of resin-partitions 14' which has central hole 141* is carried out to the both 
ends of a cylindrical case (however, a central hole does not exist in the upper part resin 
partitions of highest rung unit la'), and the opening of each end of a hollow fiber and each 
end of a catchment pipe has been carried out to the resin-partitions surface. 
[0005]As 2' is a connecting member and it is shown in (**) (sectional view) of drawing 4 , 
thrust up and down and in the end connections 21 and 21. Have partition part 22' in the 
middle, respectively, and central hole 23' corresponding to resin- partitions central hole 141' 
of the above-mentioned unit is provided in this partition part 22', 0 ring mounting groove 
26' surrounding circular-sulcus 24' surrounding central hole 23', 0 ring mounting groove 25' 
surrounding this circular-sulcus 24', and said central hole 23' is provided in up-and-down 
each field of partition part 22', and several breakthrough 2T is provided in said circular- 
sulcus 24'. 

[0006]This connecting member 2' ******** in a cylindrical case end in the up-and-down 
film module units 1 and 1 mutually, the cylindrical case 11 of both the units 1 and 1 - 
'central hole 141 '-23'- 141 of a series [ inside ]' being open for free passage, and, The seal 
of between this communicating hole (141 -23'- 141') and the filtrate sides of a unit 
connection body is carried out by 0 ring 31', and the seal of between the cylindrical case 
outsides is carried out by 0 ring 32' the filtrate side of the unit connection body. 
[0007] It is the termination member by which 4' was screwed in the cylindrical case Sower 
end part of bottom unit lb' in (b) of drawing 4, a center - a hole - 41 - ' -- a circular 
sulcus - 42 - ' - having - the - a center ™ a hole - 41 - ' - a unit -- the bottom - resin 
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partitions ~ 14 - b - ' - a center ~ a hole - 141 -- b -- * -- being open for free passage -- 
having. The seal of between the communicating hole and the modular filtrate sides is 
carried out by 0 ring 42', and the sea! of between the modular cylindrical case exteriors is 
carried out by 0 ring 43' the modular filtrate side. 

[0008] In [ in (b) of drawing 4, 5' shows the diaphragm of the undiluted solution room in a 
filter tower, and a filtrate room, and highest rung unit la' hangs / the external pressure 
type hollow fiber module constituted by connection of the above-mentioned unit / it, and 3 
member 51', Chinning-exercises support is carried out at this diaphragm, and the hollow 
fiber and catchment pipe of the unit are opened for free passage by filtrate room 52'. 
[0009]In the above-mentioned suspended -pattern external pressure type hollow fiber 
module, The application-of-pressure undiluted solution of the undiluted solution interior of a 
room of a filter tower is pressed fit from the stock solution inlet of the case in the cylindrical 
case of each unit, It is filtered by a hollow fiber and the filtrate in a hollow fiber shunts 
toward up-and-down both directions, This diversion~of-river filtrate flows by low resistance 
upward with the catchment pipe through the circular sulcus of a connecting member, and 
the breakthrough, it is equivalent to multiple connection in channel in spite of being a series 
connection of a film module unit mechanically, filtrate resistance can be reduced, and 
efficient filtration treatment can be secured. 

[OOlOjln order to carry out exhaust air scrubbing washing of this suspended-pattern 
external pressure type hollow fiber module, The exhaust air from the air introducing pipe 
allocated directly under [ the ] the unit is fed in a cylindrical case from the centra! hole of 
the termination member of a bottom unit, This feeding exhaust air is sent to an upper unit 
through the communicating hole between units, the hollow fiber of each unit is vibrated by 
that rise vapor-liquid interflow, and the film affix is made to exfoliate in this vibration, 
[0011] 

[Probiem(s) to be Solved by the Inventionjln this exhaust air scrubbing washing, when 
vapor-liquid interflow passes through the communicating hole between units, blow off in 
the cylindrical case of a rat tail and also an upper part unit, and it ranks second, Since a 
part of vapor-liquid interflow flows out of the stock solution inlet of the cylindrical case 
while going up the inside of the cylindrical case, the flow pattern of the vapor-liquid 
interflow is complicated, and not only a module shaft-orientations flow but a hoop direction 
flow exists. 

[0012]At the time of exhaust air scrubbing washing, **, and it is not avoided by generating 
of the power of a module hoop direction, but under generating of this hoop direction 
power, Since generating of a twist moment is obliged, by the suspended-pattern external 
pressure type hollow fiber module of (b) of drawing. 4. which is making screwing connection 
by the joining member, between up-and-down film module units, the direction of the twist 
moment ~ by how, slack arises in the screwing state of a joined part, in this basis, the 
clamping force of zero ring declines and corruption of the filtrate by an undiluted solution 
must have been escaped, 

[0013]Even if the purpose of this invention carries out exhaust air scrubbing washing, it can 
hold the connected state between film module units stably, and there is in providing the 
suspended-pattern external pressure type hollow fiber module which can be operated by a 
good filtration efficiency by performing exhaust air scrubbing washing timely. 
[0014] 

[Means for Solving the ProblemjA suspended- pattern external pressure type hollow fiber 
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module of this invention, Accommodate a bundles hollow fiber and a catchment pipe in a 
cylindrical case, and resin partitions which have a breakthrough are formed in both ends 
within a cylindrical case, An external pressure type film module unit of a hoilow fiber which 
an end is made and to which the opening of each end of a catchment pipe was carried out 
on the surface of resin partitions on the surface of resin partitions at least, respectively is 
allocated in two or more piece sliding direction, Insert in connection tube of each other 
between cylindrical case ends of an up-and-down unit, and join this connection tube and 
each cylindrical case end with thermal melting arrival or adhesives, and a communication 
trunk is inserted ranging over a breakthrough of each resin partitions of both units, It is the 
composition carrying out the seal of between this communication trunk and each 
breakthrough with zero ring, while inserting an exhaust air feeding pipe in a breakthrough 
of bottom resin partitions of a bottom unit via zero ring, inserting a cap in a cylindrical case 
lower end part of the unit and joining this cap and a cylindrical case with thermal melting 
arrival or adhesives -- the above-mentioned exhaust air feeding pipe - the cap - liquid - it 
can also pull out densely, 
[0015] 

[FunctionJSince the film module unit and the connection tube were joined with thermal 
melting arrival or adhesives and screw junction is eliminated, even if it is twisted at the time 
of exhaust air scrubbing washing and a moment acts, the connected state between units 
can be held stably, 

[0016] By inserting the communication trunk of each other ranging over the breakthrough of 
each resin partitions of an up-and-down unit, and carrying out the seal of between this 
communication trunk and each breakthrough with zero ring, Between the unit is opened for 
free passage to the vapor-liquid interflow at the time of exhaust air scrubbing washing, and 
even If distortion acts on a terminal area, the bolting state of the zero ring can be held 
stably. Therefore, even if it carries out exhaust air scrubbing washing, the connected state 
between film module units and a sealed condition can be held stably. 
[0017] 

[ExamplejHereafter, a drawing explains the example of this invention. Drawing 1 is an 
explanatory view showing the example of this invention, (b) of drawing.!, (**) of drawing 
2, and (**) of drawing 2 show the enlarged drawing of dotted-line within the limit I of 
drawing 1, RO, and Ha, respectively. 

[0018]In drawing 1, 1 shows an external pressure type hollow fiber module unit, and the 
bundles hollow fiber 12 and the filtrate catchment pipe 13 (product made from a plastic) 
are accommodated in the cylindrical case 11 (product made from a plastic) which has two 
or more undiluted solution incurrent pores 111, Casting of the resin partitions 14 which 
have the breakthrough 141 in the center is carried out to the both ends within the 
cylindrical case 11, and the opening of each end of a hollow fiber and each end of a 
catchment pipe is carried out to the surface of each resin partitions. However, the 
breakthrough is not provided in the upper part resin partitions 14a of the highest rung unit 
la. 

[0019]As 2 is a connection tube (it is preferred to be a product made from a plastic and to 
use the thing of the cylindrical case 11 and same material) and it is shown also in (b) of 
drawi ng 2 , It is mutually inserted between the cylindrical case ends 110,110 of the up-and- 
down units 1 and 1, and between the connection tubes 2 concerned and the cylindrical case 
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ends 110 is joined by thermal melting arrival or the adhesives 21, In addition to this 
junction, a cylindrical case end and a connection tube end can also be carried out screwing 
22, and it can also equip with the zero ring 24 between the stepped surface 23 in a 
connection tube end, and the cylindrical case end face 112, 

[0020]In drawing 1, 3 is a communication trunk (product made from a plastic), ranging 
over the breakthrough 141,141 of the resin partitions 14 and 14 of both the up-and-down 
units 1 and 1, it is inserted mutually, and the seal of between this communication trunk 3 
and each breakthrough 141 is carried out with the zero ring 31 as shown also in (b) of 

drawing 2 , 

[0021 ]As 4 is a cap (it is preferred to be a product made from a plastic and to use the thing 
of the cylindrical case 11 and same material) and drawing 1 is shown also in (**) of 
drawing 2, It is inserted in the cylindrical case lower end part 113 of the bottom unit lb, 
and between the cap 4 concerned and the cylindrical case lower end parts 113 is joined by 
thermal melting arrival or the adhesives 41. In addition to this junction, the cylindrical case 
lower end part 113 and the cap 4 can also be carried out screwing 42, and it can also equip 
with the zero ring 43 between a cap inner step side and the cylindrical case end face. The 
breakthrough by which 44 was provided in the cap bottom wall 40, and 45 are the skirt 
boards provided in the circumference of the cap bottom wall. 

[0022] it being inserted in the breakthrough of the bottom resin partitions 14b of the bottom 
unit lb via the zero ring 51, and passing the zero ring 52 from the cap bottom wall 40 as 5 
is an exhaust air feeding pipe and drawjn.Q.ijs shown also in (**) of drawing 2 -- liquid -- it 
is pulled out densely. 

[0023]In drawing 1, 6 as it hangs, and is a member and is shown also in (**) of drawing 2 r 
It has the collar 62 in the upper bed of the cylinder part 61, the cylinder part 61 is inserted 
in the cylindrical case upper bed part 114 of the highest rung unit la, and between the 
cylinder part 61 concerned and the cylindrical case upper bed parts 114 is joined by thermal 
melting arrival or the adhesives 63. In addition to this junction, it can hang, and the 
cylinder part 61 and the cylindrical case upper bed part 114 of the member 6 can also be 
carried out screwing 64, and it can also equip with the zero ring 65 between a cylinder part 
inner step side and the cylindrical case end face. 114 is the degassing hole provided in the 
cylindrical case of the highest rung unit la by approaching the upper part resin partitions 
14a. 

[0024]In (b) of drawing 1 and drawing 2, and (**), e is the catchment room surrounded 
with a connection tube or a cap, a communication trunk or an exhaust air feeding pipe, 
resin partitions, etc. 

[0025]As shown in drawing 3 , the suspended-pattern external pressure type hollow fiber 
module of this invention is accommodated in the filter tower 7, the Mogami unit la hangs 
it, and chinning-exercises support is carried out by the member 6 via the zero ring 72 at the 
diaphragm 71. In drawing 3 , 81 shows a lower air introducing pipe and 82 shows the top 
air introducing pipe for the filtrate room and undiluted solution room into which 73 and 74 
were divided with the diaphragm 71, respectively. 

[0026]In order to carry out filtration treatment of the raw water with the suspended-pattern 
external pressure type hollow fiber module of this invention, in drawing 3, raw water is 
pressed fit in the raw water room 74 from the raw water feed hopper 91, the whole 
quantity is filtered for this by a module, filtrate is brought together in a filtrate room 73, 
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and, subsequently it takes out from the filtrate excurrent canal 92, 
[0027]In order to carry out exhaust air scrubbing washing of the suspended -pattern 
external pressure type hollow fiber module of this invention, In drawing 1 and drawing 3, in 
the state where it was filled up with the undiluted solution in the undiluted solution room 
74, exhaust air is blown off from the lower air introducing pipe 81 towards the inside of the 
skirt board 45 of the cap 4, and exhaust air is fed in the cylindrical case 11 of the bottom 
unit lb from the exhaust air feeding pipe 5. 

[0028]When this feeding exhaust air serves as vapor-liquid interflow, and goes up under 
existence of an undiluted solution and the communication trunk 3 between the units 1 and 
1 is passed, a rat tail, This diaphragm flow blows off in the cylindrical case 11 on it, the 
hollow fiber 12 vibrates according to the turbulence of this blowing season, and the upfiow 
within a cylindrical case, the quality of a film affix exfoliates by this vibration, and exhaust 
air is emitted from the degassing hole 141 of the cylindrical case 11 of the highest rung unit 
la. 

[0029]In this case, since the outflow of the vapor-liquid interflow from the undiluted 
solution incurrent pore 111 of the cylindrical case 11 of each unit is not avoided, a hoop 
direction flow to a module arises in vapor-liquid interflow, and a twist moment occurs. 
[0030] However, in the suspended -pattern external pressure type hollow fiber module of 
this invention, by joining the cylindrical case and connection tube of a unit with hot welding 
or adhesives, between units is connected and, unlike the screwing connection by a 
conventional example, dissociation of the joined part by a torsion moment can be avoided. 
Even if it twists to a joined part, distortion of bending, hauling, etc. acts and a slide arises 
between the communication trunk 3 and the breakthrough 141 of the resin partitions 14, 
The sealing nature of the zero ring 31 is secured well because of a sliding seal operation of 
the zero ring (on the other hand, in the module of the conventional example shown in (b) 
of drawing 4). If distortion acts on the terminal area between units, even if small, between 
0 ring mounting surfaces will be extended, the bolting pressure of the zero rings 31 and 32 
will decline, and sealing nature will fall. 

[0031]Therefore, in the suspended-pattern external pressure type hollow fiber module of 
this invention, even if it carries out exhaust air scrubbing washing powerfully, between a 
communication trunk and the resin-partitions breakthroughs of each unit can be held in the 
stable fluid-tight state between the cylindrical case of each unit, and a connection tube, and 
the leakage of the undiluted solution by the side of filtrate can be prevented. 
[0032]As for washing of the module of this invention, it is preferred to use together the 
back wash which presses the filtrate of the filtrate interior of a room fit in a hollow fiber by 
the air pressure ON from the upper part air introducing pipe 82 in the above-mentioned 
exhaust air scrubbing washing and drawjngJL 

[0033]In the above-mentioned example of this invention, although the resin-partitions 
surface of the upper and lower sides of a unit is made to carry out the opening of each end 
of a hollow fiber (i.e., although the opening of the both ends of a hollow fiber is carried 
out), when a unit is short, the opening of only an end may be sufficient. Although the 
breakthrough of a piece is provided in the center of resin partitions and the inside of the 
cylindrical case between up-and-down units is mutually opened for free passage with one 
communication trunk, arrangement of the catchment pipe of a unit - it is possible to 
provide in the position which shifted the above-mentioned breakthrough from the center of 
resin partitions depending on how, to provide two or more breakthroughs and to open the 
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inside of the cylindrical case between units for free passage with two or more 

communication trunks, etc. 

[0034] 

[Effect of the InventionjThe suspended- pattern externa! pressure type hollow fiber module 
of this invention is composition as mentioned above, and by powerful exhaust air scrubbing 
washing. Even if it receives torsion with an excessive multi-stage-connection hollow fiber 
module of chinning-exercises support, bending, etc., the connecting state of a terminal area 
and a sealed condition can be held stably, and efficient filtration treatment can be secured 
by effective exhaust air scrubbing washing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing lilt is an explanatory view showing the example of this invention. 

[Drawing 2Kb) of drawiia.2 shows the enlarged drawing in dotted-line frame I of drawing 

1, (**) of drawing 2 s hows the enlarged drawing in dotted-line frame RO of drawing 1 , and 

(**) of drawing 2 shows the enlarged drawing in dotted-line frame Ha of drawing 1, 

respectively. 

[Drawing 3] It is an explanatory view showing the condition of use of the suspended-pattern 
external pressure type hollow fiber module of this invention. 

[Drawing 4]T he explanatory view in which (b) of drawing 4 shows a conventional example, 
and drawing 4 are the sectional views showing the connecting member currently used in (b) 
of drawing 4 , 
[Description of Notations] 

1 External pressure type film module unit 

11 Cylindrical case 

12 Bundles hollow fiber 

13 Catchment pipe 

14 Resin partitions 
141 Breakthrough 

2 Connection tube 



tm (8/12 .008/10/2811:58:40] 



JP-A-H06-218242 



21 Thermal melting arrival or an adhesive joint part 

3 Communication trunk 
31 Zero ring 

4 Cap 

5 Exhaust air feeding pipe 
52 Zero ring 
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[Drawing 2] 
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